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(54) Safety cap, particularly for cooling liquid circuits of I.C. engines for motor vehicles 



(57) A safety cap (1), particularly for cooling liquid 
circuits of i.e. engines for motor vehicles, comprising an 
inner cover (2) to be screwed onto a circuit filler and 
bearing a body (8) axially and sealingly engageable 
within the filler. The body (8) is hollow and carries a ther- 
mostatic actuator (15), and the inner cover (2) is sub- 




stantially completely surrounded by an outer cover (19) 
which is movable, by means of the thermostatic actuator 
(15), from a torsionally coupled position to a torsionally 
uncoupled position relative to the inner cover (2). 
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Description 



[0001] The present invention is related to caps for 
containers of liquid under pressure or at high tempera- 
ture, and more particularly for tanks or radiators of cool- 
ing liquid circuits of i.e. engines for motorvehicles. 
[0002] These caps normally comprise a cover of a 
generally circular shape having an inner thread engage- 
able onto an outerly threaded filler and bearing a body 
adapted to axially fit within said filler. 
[0003] The object of the present invention is to pro- 
vide a cap of the above-referenced type designed to 
afford a safety function consisting of preventing opening 
by the user in case the liquid temperature of the circuit 
to which the cap is applied be above a predetermined 
threshold value, and then enabling again opening 
thereof as soon as the liquid temperature lowers below 
said predetermined value. 

[0004] A further object of the invention is to provide 
a cap with the above safety function which is however 
capable to allow, following a procedure not immediately 
within the user's soilness, opening thereof even if the 
liquid temperature has raised above said predetermined 
value, for instance owing to emergency reasons. 
[0005] According to the invention these objects are 
achieved by a safety cap of the above-referenced type 
the primary feature of which resides in that it includes a 
thermostatic actuator carried by said body and a sec- 
ond cover substantially completely surrounding said 
cover and movable, by means of said thermostatic actu- 
ator, from a torsionally coupled position to a torsionally 
uncoupled position relative to said cover. 
[0006] According to a preferred embodiment of the 
invention said body of the cap is hollow and the thermo- 
static actuator incorporated within the hollow body and 
includes a housing containing a heat expandable mate- 
rial having a high thermal expansion coefficient and a 
stem projecting from the housing and axially connected 
to said second cover, the stem being axially displacea- 
ble with respect to the housing, following expansion of 
said heat expandable material, from a retracted condi- 
tion corresponding to said torsionally coupled position, 
to an extracted condition corresponding to said torsion- 
ally uncoupled position of said second cover relative to 
said cover; resilient means being provided to urge said 
stem towards said retracted position. 
[0007] The safety cap according to the invention 
conveniently further comprises releasable connecting 
means between the second cover and the stem of the 
thermostatic actuator. 

[0008] These connecting means are not immedi- 
ately disengageable and can be either of a destructive 
type or, more conveniently, may comprise an open resil- 
ient stop disk engaged over an annular groove of said 
stem and slidably fitted within an outer elongated seat of 
said second cover, reference means being provided to 
angularly position said second cover and said stop disk 
relative to each other so as to enable sliding and with- 



drawal of said stop disk along said elongated seat. 
[0009] Additional features and advantages of the 
invention will become apparent in the following detailed 
description, with reference to the accompanying draw- 
s ings purely provided by way of non limiting example, in 
which: 
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Figure 1 is a diagrammatic perspective view show- 
ing a safety cap according to the invention as a 
whole, 

Figure 2 is an exploded view of figure 1 , 

Figure 3 is a lateral elevational and enlarged view of 

the safety cap, 

Figure 4 is top plan view of figure 3, 

Figure 5 is an axially sectioned view along line V-V 

of figure 3, 

Figure 6 is an axially sectioned view along line VI-VI 
of figure 4, and 

Figure 7 is a view same as figure 5 showing opera- 
tion of the cap. 



[001 0] Referring to the drawings, reference numeral 
1 generally designates a safety cap particularly 
intended to be applied to the tank of the cooling liquid 
25 circuit of an internal combustion engine for motorvehi- 
cles. This tank, not shown in the drawings since of a 
conventional type, includes an outerly threaded filler rel- 
ative to which the safety cap 1 can be screwed and 
unscrewed such as clarified in the following. 
30 [0011] The safety cap 1 comprises a first or inner 
cover 2 having a generally circular cup-like design with 
an upper base wall 3 and a cylindrical lateral wall 4 hav- 
ing an inner thread 5 adapted to engage the outer 
thread of the filler of the circuit tank 
35 [001 2] The upper base 3 has a central through hole 
6, and in proximity of the connecting area between the 
base wall 3 and the lateral wall 4 the inner cover 2 is 
formed with an annular crown of outer indentations 7. 
[0013] Reference numeral 8 designates a tubular 
40 axial body arranged within the inner cover 2 and project- 
ing below the lateral wall 4 thereof. The tubular body 8 
is rotatably connected to the upper base wall 3 of the 
cover 2 by means of a transverse element 9 fitted within 
an enlarged end portion 10 of the body 8 and centrally 
45 provided with an annular collar 1 1 which is fitted through 
the central hole 6 of the base wall 3 and is connected to 
the latter by means of a resilient stop ring 12. 
[0014] The body 8 is further formed with a pair of 
outer annular seats 13 housing respective rubber seal 
so rings 14 designed to provide a double radial watertight 
contact against the inner wall of the tank of the circuit 
filler when the body 8 is fitted therewithin. The upper 
seal ring 14 is subjected to a resilient pre-load slightly 
greater than that of the lower seal ring 14 so as to per- 
55 form in use. while the cap 1 is removed, a progressive 
discharge of any pressure from the filler. This effect may 
be simply achieved providing the two seals 14 with 
slightly different diameters. 
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[0015] According to a variant of the invention not 
shown in the drawings the water tight closure of the tank 
filler can be provided, instead of radially by means of the 
ring seals 14, axial ly through an annular gasket applied 
on the inner face of the base wall 3 of the inner cover 2 
and designed to close frontally the filler. 
[0016] According to the invention, a thermostatic 
actuator 1 5 is fitted within the cavity of the body 8 and 
includes, in a way generally known per se, a housing 16 
containing an expandable material having a high ther- 
mal expansion coefficient, for instance wax, and an 
axial stem 17. The housing 16 is carried by the end 8a 
of the body 8 opposite to the enlarged portion 10 and 
projects therebeneath, so as to be exposed - in use - to 
the temperature of the circuit liquid. The stem 17 axially 
passes through the collar 1 1 of the transverse element 
9 and the upper base wall 18 of a second or outer cover 
19 which substantially completely surrounds the cover 
2. The outer cover 19 has also a cylindrical lateral wall 
20, having an axial length greater than that of the lateral 
wall 4 of the inner cover 2, and is formed, in proximity of 
the connecting area between the base wall 18 and the 
lateral wall 20, with an inner annular crown of indenta- 
tions 21 complementary to the indentations 7 of the 
inner cover 2. 

[001 7] The free end of the stem 1 7, indicated as 22, 
projects above the base wall 18 of the outer cover 19 
and has an annular grove 23 over which a resilient open 
stop disk 24 is fitted. The stop disk 24 is slidably housed 
within an outer elongated seat 25 of the base wall 18 of 
the outer cover 1 9, for the reasons and in the way which 
shall be clarified in the following. Moreover the stop disk 
24 is provided with a visual reference 26 designed to be 
angularly positioned, for the reasons and in the way 
which shall also be clarified in the following, in corre- 
spondence of a visual reference 27 provided on the 
base wall 18 of the outer cover 19. 
[0018] Sealing gaskets not shown in the drawings 
ensure a perfect watertightness in the area of the end 
22 of the stem 1 7 and of the related groove 23 with the 
stop disk 24. 

[0019] An adjustable relief valve 28 and a pressure 
reinstatement valve 29 are further provided inside the 
body 8. and their function is to connect the circuit to 
which the safety cap 1 is applied to the atmosphere, at 
the circuit outlet and inlet, respectively. 
[0020] The relief valve 28 includes a ball obturator 
30 subjected to the action of a helical spring 31 whose 
load is adjustable by means of an insert 32 having a 
selectable thickness. 

[0021] The pressure reinstatement valve 29 com- 
prises an obturator block 33 subjected to the action of 
an arcuated plate spring 34. 

[0022] Reference numeral 35 lastly designates a 
compression helical spring interposed between the col- 
lar 1 1 of the transverse element 9 and an annular abut- 
ment 36 of the stem 1 7 and urging the latter towards the 
retracted position relative to the housing 16,. depicted in 



detail in figures 5 and 6. In this position the crown of 
outer indentations 7 of the inner cover 2 and the crown 
of inner indentations 21 of the outer cover 19 are mutu- 
ally engaged with each other, whereby the covers 2 and 

5 19 are torsionally secured to each other. This condition 
is maintained as long as the temperature at which the 
housing 16 of the thermostatic actuator 15 is exposed, 
is below a predetermined threshold value. In that condi- 
tion the cap 1 can be screwed and unscrewed relative to 

10 the circuit filler without any difficulty. 

[0023] Whenever the temperature of the circuit liq- 
uid exceeds that predetermined threshold value (for 
instance, in the case of the cooling liquid of an internal 
combustion engine, a temperature of about 80°C) 

15 expansion of the expandable material within the hous- 
ing 16 of the thermostatic actuator 15 produces axial 
extraction of the stem 17 towards the position shown in 
figure 7, against the action of the spring 35. Owing to 
this extraction the outer cover 1 9 is raised relative to the 

20 inner cover 2, whereby the crown of the indentations 21 
is disengaged from the crown of indentations 7 and the 
outer cover 20 is thus torsionally released from the inner 
cover 2, i.e. is made freely rotatable. In such event the 
cap 1 cannot be unscrewed and removed from the filler 

25 in an immediate and direct way. Removal, whenever 
strictly necessary, requires disassembling the outer 
cover 19. so as to make the inner cover 2 accessible 
from the outside. In the case of the shown embodiment 
this can be carried out by removing the stop disk 24 

30 from the grove 23 of the end 22 of the stem 1 7, and such 
a removal can be performed only in one pre-set mutual 
angular position between the stop disk 24 and the outer 
cover 19, in correspondence of which the stop disk 24 
can be slided along the elongated seat 25 so as to dis- 

35 engage from the grove 23. This mutual angular position 
corresponding to alignment between the visual refer- 
ences 26 and 27, which must thus have to be precisely 
collimated. This operation is evidently not within the 
immediate skill of the user, thus safeguarding in any 

40 case the safety effect provided by the cap according to 
the invention. 

[0024] Naturally the details of construction and the 
embodiments may be widely varied with respect to what 
has been disclosed and illustrated, without thereby 

45 departing from the present invention such as defined in 
the appended claims. Thus, for example, it is clear that 
the torsional coupling system in the contracted condi- 
tion of the thermostatic actuator 15 between the inner 
cover 2 and the outer cover 19 may be carried out by 

so means of different expedients than the indentations 7 
and 21 . Moreover the release system of the outer cover 
19 relative to the inner cover 2 may also be different 
than that disclosed with reference to the example, and 
may comprise any releasable connecting system even 

55 of a destructive type. 
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ment valve (29) is arranged within said body (8). 



5. 



. Safety cap (1), particularly for cooling liquid circuit 
of internal combustion engines for motorvehicles, 
comprising a cover (2) of a generally circular shape 
having an inner thread (5) engageable onto an out- 
erly threaded filler and bearing a body (8) adapted 
to axially fit within said filler, characterised in that it 
includes a thermostatic actuator (15) carried by 
said body (8) and a second cover (19) substantially 
completely surrounding said cover (2) and movable, 
by means of said thermostatic actuator (5), from a 
torsionally coupled position to a torsionally uncou- 
pled position relative to said cover (2). 

Safety cap according to claim 1 , characterised in 
that said body (8) is hollow and said thermostatic 
actuator (15) is incorporated within said hollow 
body (8) and includes a housing (16) containing an 
expandable material having a high thermal expan- 
sion coefficient and a stem (17) projecting from the 
housing (16) and axially connected to said second 
cover (19), said stem (17) being axially displacea- 
ble with respect to the housing (16), following 
expansion of said expandable material, from a 
retracted condition corresponding to said torsion- 
ally coupled position, to an extracted condition cor- 
responding to said torsionally uncoupled position of 
said second cover (19) relative to said cover (2); 
resilient means (35) being provided to urge said 
stem (17) towards said retracted condition. 
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Safety cap according to claim 2, characterised in 
that said housing (16) projects outside of said hol- 
low body (8). 35 

Safety cap according to claim 2, characterised in 
that it comprises releasable connecting means 
(23,24,25) between said second cover (19) and 
said stem (1 7) of the thermostatic actuator (1 5). 40 

Safety cap according to claim 4, characterised in 
that said releasable connecting means include an 
open resilient stop disk (24) engaged over an annu- 
lar grove (23) of said stem (17) and slidably fitted 
within an outer elongated seat (25) of said second 
cover (19), reference means (26,27) being provided 
to angular position said second cover (19) and said 
stop disk (24) relative to each other so as to enable 
sliding and withdrawal of said stop disk (24) along 
said elongated seat (25). 



45 
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8. 



Safety cap according to any of the preceding 
claims, characterised in that said body (8) is pro- 
vided with a pair of outer annular seals (14) 
designed to perform dual radial watertightness with 
said filler under a differential resilient load. 

Safety cap according to any of claims 1 through 7, 
characterised in that said cover (2) is provided with 
an inner front seal designed to perform axial water- 
tightness with said filler. 



Safety cap according to any of the preceding 
claims, characterised in that an adjustable relief 
valve (28) is arranged within said body (8). 

. Safety cap according to any of the preceding 
claims, characterised in that a pressure reinstate- 
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